Of the dietary factors, the caloric intake is by far the most important and it is impossible to state protein requirements without concomitantly stating calorie requirements; in our view it is high time that FAO and WHO called one of their special committees which lay down requirements to deal with both protein and calorie requirements at the same time. This would be consistent with their recognition of the fact that protein-calorie malnutrition is a single disease entity.
Finally, it is evident that with the present established low requirements, dietary deficiencies of protein are unlikely to occur in the United Kingdom except in the children of large families of low social class. On the other hand, it is well known that in cases of fever, fractures or burns there is a considerable loss of body protein which has to be replaced during convalescence. The speed with which this protein can be recouped probably influences the time for rehabilitation. It is now clear that this protein cannot be put back simply by providing a high protein diet, since protein synthesis requires a fixed amount of energy (approximately 150 cal/mg nitrogen retained). Proper attention must therefore be paid to the calorie intake, otherwise the extra protein will simply be rejected. This increase in calorie requirement for protein synthesis has been determined on the whole animal which is properly the subject of the nutritionist. The work aspect of assembling the right amino acids in the right order has not been studied at the cellular level. A similar point arises with slimming diets. When calories are reduced below, say, 1,500 per day, there seems little point in worrying whether the protein requirements are being met since all or most of the protein supplied will be burnt for energy purposes. It might be asked why cannot the obese mobilize their fat stores in order to spare the dietary protein, but most evidence seems to indicate that they cannot and that the food nitrogen is simply excreted in the urine.
Advocates of high protein diets still exist. In France, Terroine (1957) insists that there should be a requirement for health over and above that required for maintaining nitrogen balance. Similarly, Ohlson (1958) , in America, claims that the stresses of everyday life have a special nitrogen demand. Even the latest FAO pronouncement adds on 20% for individual variation. The evidence is not convincing, since the excess protein intake can be recovered as nitrogen in the urine. The real problem is what is a requirement for health. If this amounts to the ability to resist infection, then the evidence is very contradictory. Rats on high protein diets are less resistant to malaria, although more resistant to hookworm, both diseases being indigenous to areas where there is a shortage of protein. There is some evidence to suggest that body composition and perhaps longevity can be influenced by the protein content of the diet; certainly in the field of animal nutrition regimens can be designed to produce bacon pigs or lard pigs from the same stock. However, in man it is not yet possible for the nutritionist to emulate the seventeenth century Much is now known about the biochemical mechanisms involved in the synthesis of polypeptides from the 20 amino acids which are the normal constituents of proteins (Arnstein 1965 , Stretton 1965 , Brown & Lee 1965 . Several aspects of this complex process may be distinguished. The amino acids concerned are first converted into energy-rich intermediates, aminoacyl adenylates, by reaction with adenosine triphosphate and then attached to transfer RNAs, both reactions being catalysed by specific enzymes. Transfer RNAs are a group of polynucleotides containing 70-80 residues per chain and each transfer RNA will accept only the appropriate amino acid.
The steps described so far occur in the soluble cytoplasm, but subsequent reactions take place on cytoplasmic ribonucleoprotein particles, termed ribosomes. Messenger RNA, which is believed to be a replica of one of the two DNA strands, becomes attached to ribosomes and the messenger RNA-ribosome complex thus contains the same genetic information as the corresponding segment of DNA. Peptide bond formation takes place on ribosomes, the appropriate amino-acyl transfer RNAs being selected by an interaction between a triplet of bases in the messenger (termed the codon) with a complementary sequence in the Section ofExperimental Medicine and Therapeutics 1069 transfer RNA (the anti-codon). The process starts at the end of the messenger which has the free 5'-hydroxyl group and each triplet of bases is read in turn until the end of the message is reached. Peptide bonds are formed between consecutive amino acids starting with the amino acids at the free amino terminal end, so that the amino acid sequence and hence the structure of proteins is controlled by the triplets of bases in the messenger RNA. Folding of the polypeptide chain into the correct tertiary structure appears to take place during chain growth and in some cases the nascent polypeptide may undergo secondary modifications, for example by phosphorylation or hydroxylation of certain amino acid residues. Dr Graham Neale (RoyalPostgraduate Medical School, London)
Protein Deficiency in Temperate Zones
Protein deficiency syndromes were first recognized in Germany sixty years ago when weanlings with gastroenteritis were fed solely on cereal gruels (Czerny & Keller 1906) . There was little further interest in protein malnutrition in Europe until 1945 when the starved peoples of occupied countries became the subject of many studies. Although desperately thin, the majority of these people were not hypoproteinemic (Beattie et al. 1948) , and in temperate areas hypoproteinimia is usually unrelated to overall body nutrition. In this communication disturbances of protein metabolism will be considered under two headingsthose in which serum proteins are normal and those in which there is hypoproteinaemia (Table 1) . In children long-continued caloric undernutrition has more serious consequences and may cause failure of growth and sexual development (Fig 2) . A similar state has been produced in experimental animals fed on restricted quantities of a normal diet (McCance 1960).
(2) Hypoproteinamic Syndromes (a) Abnormal protein loss may occur from any body surface such as the skin following extensive burns, the kidney (nephrotic syndrome) and the gut (protein-losing enteropathy). If the loss of albumin exceeds 3-5 g per day the body albumin pool is diminished because the capacity of the liver to increase albumin synthesis is extremely limited. The reduced concentration of serum albumin often causes cedema but this is the only sign of protein deficiency (Fig 3) .
(b) Reduced albumin synthesis by the liver may be due to loss of liver cells as in cirrhosis; disturbed liver function as in chronic infection; the effects of
